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ABSTRACT

Recently, it frequently occurs that extratropical cyclones over Japanese islands and its surrounding area de-
velop unusually in Spring and Autumn. It causes natural disaster and gives the damage to human activity with
heavy precipitation and strong winds. For the reason of climatology, it is because North-South movement of jet
streams which affect the formation of extratropical cyclones get intense by the expansion of subtropical high and
advection of cold air in these seasons. Therefore, the main purpose of this study is to clarify the causation of
these cyclones on the basis of fluctuation of the general circulation of atmosphere.

In this paper, unusually developing cyclones are defined as the central pressure deepened to less than 980
hPa, using synoptic weather chart provided by the Japan Meteorological Agency (JMA). These cyclones are
classified into three types, depending on the positions of the formation and cyclone tracks. In order to research
the characteristics of the developing process respectively, upper troposphere pressure field, zonal wind field, and
relative vorticity on the scale of East Asia were analyzed, using global reanalysis daily average dataset based on
NCEP/NCAR.

The results are summarized as follows,

1) According to the statistical analysis, unusually developing cyclones are more frequent recently. Especially,
March is the highest in the probability where an extratropical cyclone develops unusually.

2 ) Nihon-Kai low type (N-type) has the smallest level of the deepening of a depression in three types. This
type showed that a positive relative vorticity in upper troposphere (200hPa) contributes to the development of
cyclones.

3) On the other hand, low passing along the south coast of Japan type (S-type) are formed by baroclinically
unstable wave of the subtropical jet stream. In this type, subtropical jet stream and polar-front jet stream con-
verge by the ridge (around 105°E) in the west of Japanese islands. Consequently, vortices related cyclogenesis
in the lower troposphere propagated to upper troposphere with developing cyclones.

4 ) Additionally, double-cyclone type (NS-type) develops by the coupling of the Nihon-Kai low and the low
passing along south coast of Japan over Japanese islands. It has the largest level of the development and the
most appearance days. As for this type, subtropical jet stream flowing at the high latitude side (around 35° N)
intensified by subtropical high. Further, polar-front jet stream meanders to the vicinity of Japan (around 30° N)
influenced by the trough at 500hPa geopotential height field, and converge with subtropical jet stream. As a result,
the lower tropospheric vortices with the low passing along south coast of Japan couple it with the upper tropo-

spheric vortices with the Nihon-Kai low, and such a structure had an impact on developing cyclones unusually.



RANHEME - oI HHE - RS

1.8 2 » &

AR, RS TRERSICL D2EEIEIEL T
L05, EAEICBWTOREWERLREEE, BLU
R ERENILE L T\ b, TS, HIREEE
LI AL S BT R O W RS O FAIE) N F L —1F
ROBALSH A & L O EIMAE 2 LA S &

(Strong et al., 2000" ; F%F - f&kd, 2003”), ZoIbfl
EWMNSHEG Y = v MR ORBER - RBRIENAE
BRI H M & vy KA, 2006%) 6

HHERE LT S 5 MR S I 1, 19704R A
® Climate Shift (Graham, 1994” : Trenberth and Hurrell,
1994%) DIRgE, 20 Z OFEISTH R 3L K AE 1A % 7R L
TWwWa I ePFHEEINTW D (KW HI,
2002") ZFOFER, WHEGE Y v NRIMOEERLE
WAL > THRET HIERRALER, INEIITT 5%
THIRL Y © v MR- THAET 5 H ARHERSAED
EREEA L EBRT L)%Y, RIICBITAHEER
B LI RERLE AN A EMICH 2 AT - KF
B, 20017 ; KFIH, 2005%). L22L, 2o L9 Rk
RANERG OB, FMMICE T 2 MER L RE
HIFOBER L OB A BEANZ L, EEANLER T B
FE3¥5. ZOMRE, R RSTEOHOIRED G
AITFEGEL, MBI, B L URIEYSICHEL
DB T TS L (IR, 20057 - 2006 ;
KA - BR, 2008"),

SIS C RIS FE T A IRAUE 1B AT & B I
X1 (Sanders and Gyakum, 1980" ; /&, 1994%), 3
T Y TIIBIT A REETEEI AR b IGF & 4 B iikEs e
LELE P HAEETHRES 5 2 L THL T
% (Roebber, 1984" ; Hanson and Long, 1985 ; Gyakum
etal, 1989" ; Chen etal, 1991'"), Z Huix, H ARAFE
WEEOD v NMAROEEEIZI L2562 L L, B
RE VA= VS OKRELXPBAE SN T WAL T
5 R - BEML, 2004 5 /NA, 2005 5 HAS -
=K, 2005™) . i 5 (2003)* B & UF Yoshida and Asuma

(2004)21%, EHEAEOREREORK L L TK
RIEDOFBUNE & FET LBEREHKICE o THEL

HEERRIR DR SUE A3 KBRS R DAL 1S L L T
BPRRENWZTEEHL T L 7. £ 72, Takayabu
(191)#B L & T (1993)71F, HFLIZHEET LK
RIEORERE 2SS 70 P & I 72 TR & A H A%
BOLETH Yy T) v 73ET A L BB L,

ZOREREE LT, RAEOBEIRR % JET
5T xy MRROMER - BENNVEOZLNEZ S
o (I, 2007%). 412, R RAUE (X H A i
BRAE EHRRAEICT T ON, FIUIEL Y =y b
S D FERFRIR Y =y AU & BB Y =y AU
SEEENS (RAIH, 1994%9), L2L, BTV T7H
PEBITHY =y MR, HEBIZL > THitB &

PMEMLT3~420Y =y MRIAVPHFIET HZ &
biERRE T (IR, 19787),

Z ZTARWIZER, RO RGRIGER L E) % &8I
RAEDOBEIREI 2 RET 5T = v UG & RRED
FRICAEH L, RS O R 58E o M BUEIR % #2335
FEHOBFEZAPHLELE L TV, 351, REFE
T2\ BIT B[SO & SREIT T 5 2
LI2XY, ENTHORKIEDIEEA I = X L DEN
FHOLPICT A EXHNE T 5,

2. BHBIUBMAE

T IcIE, [RBITHRITOARI 2 HLE LR T VT
2B B H 9K OST) i BRI E, NCEP (The
National Centers for Environmental Prediction)/NCAR
(National Center for Atmospheric Research) O FF AT 7
A)—F7—% (2.5°x2.5°) &R L7, 72, T
IR 131971 ~20054F D3SE M 2 BT B HkZFE D 5 KFEF
(9~4H) THs,

9, T T2 517 2 48 H o 3 R (]98400
KO 6 HAY S %@ L - Ea A ez #n L, £
O HTHLLAUE2%9800Pa LL T IZFEE L 72 b 0 & 5
FEELER L, T, BAEICB W CEETIREUTE
L 4 S5 O DS BEIN O i K RGE A7, 2
m/s LEIGEL72E & TH Y, HEDOHL23980hPa
DL XAV AT — VIZ BT 5 I KRG A8, Om
[SUEELRD R TP LTH S,

T/, BEFEEL R IERREL, FEEME L BH)
FEHIZ L o T 2-11IRT L H 23 2DRIZ ¥

I- ; 4 r} '-.\‘. " - I'III,-".
A T 3A12\

[zAE ] |/

2-1 BARMETEERET 2 EHEIEOH
(@) BABESER (b) AFESEE (o) 2 2FESE

fi#



HAM I TR FEET B i S O HBUET & LS

HIENTE, 9, HABEAER (a) &,
FEAORE 20 HB0BE & il & 37 5 KBERU R B L OV H AR
BTHEAL, HRELZEBLTEELZLOTH
bo ZAUTK L, dLME30EEAE L& L KBER RS X
OH Y F il E N CHAE L - RSE AT H ARSI B O K-
FEARALEME L CREL DO ZEEEAER (b) &
L7ze &512, HARMRAUT & /R IRAUE 2SR R
HL, ThodailL CHELZLDOY 2 DR EKE
Bo(c) 2Lz 2OX ) RIRATEOHE L BE)
BEEOENZEHD L, 20 HBREZRbEm R LA
JEE DR E N, &5 ICRFRAESREET 5
LEOLE»S TROKEY, KRS bbb )i
G, B X OHERHREE AT 217, BeESEOHIEN
B EEL LT,

3. BEREY 2 EREIEDHRIER

3-1 RARIHERER

B3-11x, #%F (9H) »6HEF (4 H) 227
THARYNE % 858 L 72 i 55U £7980nPa L 12 52
HWIELZHBIHEO P Z AR LD TH
%o HARMWRSAER ()1, 1ZHPL7THERDEC,
KWT1HDLIH, 11HDLO0HE %Y, WpfkFr o
AFOMBBHENEWEFT R 5. T, Z ORI,
SIEMHMY = v FRRATH T L CHRAMIBITT 5 &
D720 THLH (CRHHE - A, 19907,

(a) il 2

SEP OCT NOV DEC JAN FEB MAR APR

(b)) ;]| 21
gi

K —— 1 [ 1 ==
SEP OCT NOV DEC JAN FEB MAR APR

(©) i 27

" SEP OCT NOV DEC JAN FEB MAR APR
3-1 EERELLEHEIEDRRIHREE
(@) AxBESER (b) AFESER (o) 2 >2FERER

Thcx L, MRESER (b) & H AR R
L)L HBEEID Vb 0D, FORTELBND
D751 - 2+-3H (0.6H) Thsb, 2O Lhb,
FELDFTEIIMNZ THAYIE O™ DM FIZTER S b
B B E A D AT IO - T R 5 2 & 2MERA
JEEEICES L TWwbEEZ LN,

EHIZ, 3OoDFOF TR S BEIET AL

PolDX 2 OFMRAER () THhb. ¥i1Z, 3H
32 DL HBT LI L IFEHTREFHET
Hbo TN, 3 HIHBGE RN OIK L EROHE
TR TESSEDIE AL Y, BRRETE & HAME
REAEE BHAF SO LZETER L CTEHREEFEETE S
W E D, 2O0FMAEL 2o TREFELRLT VIR
MICHLI-OTIE L wrLFHEENL, 22T, &b
RAESRESRET L2HEEOm VI AICER L, HH
HE DR R R LR EDOFET 2 B % #E -
TRz,

3-2 RETiEM

ZoORERE (M3-2), 3 HIZBIT 5 HARBRSER
(a) OEEISEMBIE L, MRS (1971~2005
) DFIH0. 90 TH L DIZx L, HHEHEH»ZH -
72AEIZ20044E 0 4 H, R\T1987 - 924F 15 & 1UF20004F
DIHTHD, HHIREZ LIE, AfEY 7 MRS
ZLHBLTWEZETHY, 0L REHMIEREFE
BEER b) 1BV THRONL, ZOFTHEFRIC
HHH B EH - 724E1%, 19934ED kb E VW4 H, &k
WT2003ED 3 H E A HE®0.6H% K& L
[\l >TwW5b,

SHITHL, 2OoFMMSAER () oWmBIHEUL,
P LT3 IHE B IBHEOBH R TH Y, 1977
FERIIMUED L HIZE&HH L TWARWEDLH 575,
20054F 13 D%\ 9 H, KWTI9794F1x 8 HH I L
TBY, FILIBEHEPRENI LML, 22T
FETNEZLE, RIEY 7 MRICBI A HBH K
DEVIZHEICE SNV E 00, 1980447 51990

21 A WA N -
0+ a1 S S A

-4 > T ¥

1970 1975 1980 1985 1990 1995 2000 20054

10

.
fas}
b,
#
TuA }
0 LA NVl NAESNIN L.
1970 1975 1980 1985 1990 1995 2000 2005 £
10
N
fas}
N
b
(C);;E'q Nl AN N\
/
N
)| 4 A=
P+
1970 1975 1980 1985 1990 1995 2000 2005 £

3-2 3PICHIIBEEREL-EFEISEOEERHD
ZREZE (1971~20055)

(a) BABESER (b) EEESER (o) 2 >FERER

XEARIE 5 EROBETHERT,



T E HE - H)IHPHE - R0 A

EARHT A 20 TRAMENZ & o 7275, 19954F LUFE 12
FHOBMEMCELTWSEZ EThHDL (BEITEYE
B, L7zdio T, QMEY 7 b EREIC BV T H A
ST & HRERRIED S ET A HEDNRHE > TV 5D H
%o, FTNOPEEECHBE L TERT 5 2 DEESA
JFEHWIERZ R L TWA I EFHS I E o7z,

3-3 ERRAIHIRAE

3AICBWTEEIE L -EmRREOH.LIRE %
ShPafFIZ 7 L — FIZHEEL, OB HEE T~/
EWREX3-3IRT, ZORMPS, HARBERSER

(a) D3ZHEFIDH HThe b WIVHE D EH VD1 grade

1 (980~976hPa) ®20H & &K D60% % 50, K\
T grade 2 (975~966hPa) @ 7 H, grade 3 (970~966
hPa) @6 HTH %,

CHUCK L CHRERAER (b) X, 223#F T
D HMHBED T 25 DM grade2 (8 H) T, grade
1(7H) 22 RS 2 EIZERIREWIERTH 5,
F72, grade3 134 H, grade4 (965~961hPa) %2 H,
B L W grade5 (960~956hPa) d 1 HEMNLTHY, H
RFRRER L ) S BECREHEAILET 52 LA L
720 2O END, BRAREUTIEH ARG &
BLTHBEBERL WO, FUIRENEELR
FTWEER Do

S5, 2OoFMEUER () OHE 1L grade 1 A3

(@

ELEES

ade 5 grade 6
EOREDTL—F

1:980~976hPa, grade 2:975~971hPa
3:970~966hPa, grade 4:965~961hPa
e 5:960~956hPa, grade 6:955~951hPa
7:950hPaklF

3-3 BRICHIIERERELALBFEREDHLRED
7L — RRIHEBRAE
(a) BxBESER (b) EFESER (o) 2 >2FERER

Hredpl (109H) o TR d HMBHED S VAT, K
Tgrade3 (22H) 72%grade2 (16H) % LM%, {#H
FTAREZ LN, FUIREDORHAE & B IZOoNTHY
HHIIA 5 bDD, grade4 L6 H, gradeb
X5 H, grade6F3HHMHL, b EVIERD grade
7 (950hPa LLF) & THHBILTWAHZ ETH b,
L7250 T, 2 OFMAETNE H AR AU B R 1 A
RAUEENC L L CHBIH B S WO A% 53, Hub
REVROIEET LI ENHLNE o7,

4. 2DOEEKERORERZBIZICH TS
TR

4-1 HRAREEHS L OKREISEHEN

H AR AT & B RAUE AT H ARG S O _FZ2CAT
LCHET % 2 D FARGERNE, EER e = 7R3
DHEHT, HLRATEDROFEET LI EHHL
770 AU, EERIEY Ly MR EWBHE Y v b
LU L, SRR 0% & AR OB & A
BL, BRREMELSBMLL 2270 THLEEZD
N, £ZT, 2OFEMAERAPERESEL-FHO
TR DL RENIEE L7 (Grade 7) 19834E 3 A
ISHOHERI 2 # L, KAREPEEL TOLHET S
FTOBRIZH25 4 HE O LJE300nPa (2517 %K
FRAZ MV, BLOKFEREZFEITL, Y= v MK
TOMEER - BREMNMNELZFE L, ToESIE, %
WHIY = v MU (500hPa) & HEEVE Y = v M AR
Dih (200hPa) ZZE L7272 THh A (KFIH - A,
20027 5 KAITH - BN 5 2004") 6

Z ORGSR, ACHE20RE AL T & F VG 12 WGE 3 A i BF
Vv MR X o THY FilE CRHAERAE D 54 L
7B (a) 13, FEEEY v M RIERAEARLI0E AT
FAZ B TILHEABEE AT % VG ICWGE T 5 b D2
Z, SoZdvllodbEss B Ao T35 =y b
LI ORISR TE Lo ZOFEMAMY = v MR
i, JbREBSEEFTHE T L CHRRIET T 72
WL, #EHEAHE T HARBERAESEE L b)o 20
&, BT Y oy MATIZERL30 - LSO
EOHARTEORKFERET T ELTBY, BT
Vv MRREBLELTWAEZ EDRFEAINE, FD
R, HARRAE & B R RAE S T BV BT
Fydr 7L (o), ZOHIIERRMY = v MRILE
WG Y = v NMRMOEE - GRASFR L2 & h
5, RAFEDOHIIRIEIZ948hPa 12 E TELZ (d)o
DX % LEOTIRTOEER - BEARE %
5E T A S5 % 500hPa S5 T 5 B2 8 CRERE L 72 (M
4-2), HEVH B IO .G (5,910m) X, IR
FE165FF - dLREISEE DMEE EICE L T v V&K
L, HREI20BEATICIZFER RIS = v P& D b T
THEELTVDS (a)o 2D T 7HHARYEIZHET
BIOWEMET S L & LI, WEEEREED T~ D



H AR T R 58 5 A SUE O U & SUT SR AT

BON

@)ﬁrﬁmf@%éﬂ%%ﬁﬂnﬁ)
T

55N b

— -

S /

AN S e N \ El
\

“”‘E‘_‘_ \‘* o N
J&N-)»__zm_x.a—» -v ey T

24
B e e

258

a‘j."_a’_-b—p—p—s-—ba:-e-.—ﬂ'
208 -—-—»—-.--r—v—r-q---o--r%%v-;

L a——

108
(b) FARIRRILEZNE A ARZ i, B AUHKEES R A
o (1983(E3 113 1)

55N
SON
a5N
40N
FTE S
30N

25N

32

J._-»_.—»_.-»_.,_.‘._..,.,..,_.._y

2o ==

__24 —— -
15N F24 e = T i _T__:E——L__‘_‘—\Lﬂ —
ILUT g !;?%;_4_5*"?? /L (7
SNBI ‘0(! 110E 1206 130E 1406 1506 160E 1708 180

@)EK@%WF&@fﬁmfﬁumwT%ﬁﬂ%%ﬁ

BON

55N 17

45N
40N
35N
30N
25N
20N
15N
10N

S

(d)

Tt
Yy v

A _".//{16 -t 7Y%

4-1 2DOFEEREE (Grade7) DREBERICH T3
300hPa EEE=E DKFENH (m/s)

XEFOEARBRENRBEME, EEsLUBEIIREBR

R, FAEERLEREOFULRENMETUALEERT,

EHYVHLEIL EFEIZROTWD (b-c)o E 51T,
RATED R D FE L2 FICE (d), BTG5S
BOWTHARETERHOY) v ¥ LRI © v M
DT IPROEELTWD I EDTHARNDS,

(a) FESFIRAUESSEA (1983453 H 12H)

» .faao — -SED"';-
ronly {\\-,, %

T w61 Voot T IS vaor P TeE BT Tho

(b) FFHRAUEDS Y A A% i, F AT Fﬁ‘?éé(wmmm 131)

BON -

LTS aor To0L Tior ol [EST VAol [EST a0l Vol o

(c) EIZii(ﬁﬁxd_kﬁr—ﬁX\J—ﬁ>Alrﬁb’C§€§(l983$3H14EI)
i

_;f§$ %&\

“"haE W oot TT0E 1708 ErT TS0E TEGE T70E THO

4-2 2DOEFEESER (Grade7) DEFEBREICSH TS
500hPa EEE=ES (M)

XEPOEABBEIEOREMUE, EEHSLUEBIIRERERE

ERRE, FERRVESENFORENMET L AAEERT,

PDEDZ ks, 2-0FEAERORERETIZ
HAS SO OWE L2 H.0% b DS E j:?ﬁ‘%)‘?fﬁj(
Lfﬁﬁﬁylvbﬁﬁﬁkibfwtiktmi

WHIAY = v NRIRO N7 712 & o TER AT
Vv MRIEER - AR LT VB L 72,
FIT, BREAEPEET LI L 4 ZHREE Hv

THEEBEICBIT2RME TRE? O LRI Tosh

B RO E MG L Th,

: )

’

4-2 AEXHBEDIRERET
(1) BAE

BEERS N 7O EZEBBEEZHLNIZT EH72012



RANHEME - oI HHE - RS

R 70 A iR DRI ZA L 2 AR B LB D 5
:a,mm% FIT, BEEZELBRICBY
% 5t i 8 B 200hPa T, HE500nPa T, 3B & N TE
850hPa T DAL I € % Sk 720 BARBYIZ AR IR €
LiE, WERICH LT M zmn (o, v)] 2508
EHEOWBETH -0, HWHTEED SKD B 2 LA
T&E% (TE, 2005%), L7273 T, oy i

0 -y iz Zznitu, v EEFRL, Bz oy
Loy IZBIT HIERIEER (y, y BER) 2EAD L,

2B % unZfbidou, BLUoyllBliTs vo%
fbidov & RTZ N TE L0, HxHEEL T
ET5L,

T =9v/9x—9u/9y .........
TRIZENTES (1K), Lo T, MWEDIE
DEIARSEYE (REEEHRI D ) oRldR, HOMIXER
JEME (RERTEY ) oR#RERd,

(2) tExtiBERERRN

X 4-31%, 2 oFEAEMOIERIEIZBIT 5200
(a) - 500 (b) - 850 (c) hPa Ifi & AH T il £ 0 43 A %
KL7ZDDOTHD, ZOM»S, BHEGRENEY T
HECEAE L72BFIE, T/ ®850nPa i 12 3\ T30s LU
FoOEOWRES, ©F )RS ICHYS T 2 R5E

¥, ZTOIMOFEARLIIBEE - JLHESSEE A ST IS Pl &
DB DEVH LOEEZZIT TV, Zh
&, EE200nPa 2B W THAZFHEOWTH Y (60
s, COWEOBKICL o TRAEHELLIF R S
CHE M CHARBEAE AL, 2 2OERAE L
o7z (3A13H), 20L&, MERKTEITED
FORE1408E - JLRESSEEAE I IE o Rk (60s™) 23
B DZxt L, HARUHRAUE ZHE 2 5 _ERE O30
Ji - AERESSEEFHE IS LR EE o TB Y, ZomkdiiE
ELLDESBT0s ' TH L, ZDLHIZ, LBEICH
L& FEO HARUHRAIE O & TR IO A F O R
RIEDWBENERTAHIEIZLD, 2O0DKGAED
Fod 7 LTEELE (SH4H), 2OLEEDT
JECid, M BRI L CIR A EC IR
BHNCTW275, dETIAEl 2 S ol fi L
FETIEMAN2S ORI EE L b, 72, WE
OHFLETESI0s ' Eikbm <, FEHMR0s, HE
D70s ' % B, COLBEHRBENLDREORBIIC
Lo TRAEDS S HIZ5ET 5 & (3 HI5H), kg
BLUOHBIZBIT2REORBRRIIFFHEL D00, #HE
@ HF1.0512200hPa T T1260s™!, 500hPa [fi TI1E80s ' TdH

(2%} L, 850hPa [ Cix110s™ & TR IZHm A S
N5,

L7235 T, 220FBEUEITIEITRENLIHET S

HIERPHEETE A (3 A12H). LA L, ZOME M ERAE O E LRI b x 30 B AR MBREUE O
1 1%, 500nPa [ B X UF200nPa Tl i2 B W TIE R &1 EDRERIZAETRTAZEIZLD, 200KAIED
83/0_3{:13 . 83/03/14.“ ] . 83/03/1&.
wry > 3
‘ [ 8 _ _
'30_.. son | [T : 30

83/03/12 83/03/13 83/03/14
60N e N ———— [ ———— e
] B = i i 550 : = : S el
0N ~ 50N 50N o % 80 a0 L
s 50 o 454 =t s \Q : . | s
(b) ann] S s 408 70 > - Ao
) B == N = 3N
3o 3 T 40 104 0
254 75 25 5%
20”"0’_"5['22{115‘:'}:l['35["!}{1!5{'50[‘55['-62!'55{' 0F !0\'!'!;[:'SE'QOL'?SE'!K'IS['10‘.1‘5!'5&'55(."“!1%!?0[_ ’E"‘.'Ok":l'2("'?!‘5'Lﬂk'.ﬂi!l(‘?'l!-l'ZE‘RK'ECP'.'L'JK"JE( 20"“[}[:'5{'1\):'ES['SCE'JfE"\T_"SE' S0E155E1 BOE165ET 70E

. 83/03/1_2 83/03{13 . - 83/03/14 . 83/03/15
E - 55 120 B2 55N 110 !
50N SN o N 4
asu 45N [T
(C) 404 20 bt |t 40N
YN { ] 18N
x 3 [ ;
o ”'n‘s" TR e S e ioe “'r..c-- TSE170E125E1 06! 351 4DET48E1 S0E1 S5E1B0E1 B5E1 70¢

0
T10ET 1 5E1 2060 25E1 3061 35€1 40ET45E 1 S0€1 951 G0E T BSE1 TOE

X4-3

10€1 T5E10E125€1 301 J5E1 40E1 45£1 50T S5ET BCETESE1 70 1

2DEBESRER (Grade7) DFEEBIRICEH | 2HEGAES (X10°s )

XEFOFIFEREISH EORERECHE T ZMELZRL, TOEZOEMRBEERAN > 7



HAM I TR FEET B i S O HBUET & LS

200hPa

ey
2%
o«

i

0~ 20~ 40~ 60~ 80~ 100~ 120~ [BfL; x 10%s71]

4-4 2 OEFEESFERDOREEBEICSH T HEBENHER
MESEMEORER (EORE) ORDERBENRS EMAOEE SLUBTRL L,

Foyd 7 LTHEELIZEER D, £72, LEOHEL FEDORIIE, RAUEMEERLZ S 512 ST E
Yy MRS & BB S DIREDRIT &, DRGETEE FHEI LD ERESI NS,
HE DRI Y = v NI & 2 AEPE T 20 5 O



T E HE - H)IHPHE - R0 A

(3) BEREMHBROEEET IV

FHXH IR DEREIENT DA RS, 2 OFREER D
FEMBEOFNZETE TN TRLE (M4-4), H#
OB & EHRITIRF AL O HOLE & BB %
AL, HEORKIEICHYT S FEORMEORE S %
HEHORESTHRL.

Wil ToRAE L THAYE DR TR %l L7z
MERAUTE, BT T A L CIbEEES % H AW
BREE TEIBMNETERL, R OREVHRKT
grade 7 |ZAHY4 3 5948hPa T THEE L 720 Z1LIE, HE
B m T OB A5 <, LS HRELE5EE - AbAELS
JEOWE RIMET L7720, HAVIEOWHHEITHN S 7
EoTWh, LeS-> T, Hi#EaEY = v MAmHL
#30E F TAe B L THRRSIED A L7720z,
TR = v FERIRO b7 712 & o THARMRATE
bREFFIZIEE L, HAYEO 22125 \» Tl
Vv MR EEWRIMY = v PRI AR L T
bo SNMW2ODERKIEL Ry X rs3dizboe®
AbMb, ZORKE, TEPOLIEETHIHEERALD
e, HAREBERATLIC & 2 EEEHo B niE L
THARMELZETHEMII Ny X 79562 LI1C&
D, EREEROER MR OB KA L,
IR EEAEGLASTEE & 7 - TIRGJE DS KBNS JGE A 12
FEL-EEDbNS,

5. MREEHENE

(1) HAMECREIHET 2 TR, HAREK
SHERAI2RICHR S Z CHBT 50123 L, MR
RERNE I ~3 AL BT 5, SNISH LT
M AED SV 2 SEREAERNE, 3 HICRL S
CHBT LI EPHLNE R T2,

(2) 22T, 3HIIBITAEFEENBHI LT
FEE, HARWRATEEB X O RERAERIL, 1970
FREPORMBEY 7 PURICE CMBIT 522 805D
holze FRIZ, HARMWRGAE L EERATEE S Ry
F U5 2 0EMEAERE, 19954 A2 BT
SR BEIMERICH 2 EF 2 5o

(3) F7, MEENREFRELL ZOHFLRER,
H AR ST B AS grade 3 970hPa LLT, B RIKA
J£ 13 grade 5 960hPa LL T F THE T % D I3t
L, 22OFMAIERL, K TI50nPa LLT (grade
7) CETEETLIEDPHL N E -T2,

(4) ZDLHIZ, 2OFBMRIERI RS EEFHET S
JR R % SRR SRR U 7240, AR L UVFE R
FEIZ BV THARYNE DR Ol LIRS 45 T
mIE OB TN <, Odull & RKFE T 5 BB
Vv MRS EL TwizZ gz, FERFRETR
Vv MR EZFOIMDY = v FEFEATH AT
TFZ77%FHL, BHEY oy FMRREARL T
Wl b ol 20RO, LENSEET S

HAMRAEOM E, FE»5I6ET MR RAE
D EBFHAMETHEMIZERL, BEDOTEE
WZHGLTWwa Z e L7z,

Z OWFFEIE, 20054FFE H AHIR /R4, 2005
EEHARREFEREFSTRE, 20064EE H KRR S
TR, B LU20064F % H A HIR S HEF RS THRE
L2 DIhneE - WHiEL72b 0 TH b, BRIZEL,
RS OFTIERES A, LEEKEHIRD
WG, KEWMEFTOBEEILIS, 3 SR
ZER SO F IR KIS 2 MERETEN 2, 2
IR L THECEHOBEEZRLE T,

51 B X ®

1) Strong, A. E., Kearns, E. J. and K. K. Gjovig (2000): Sea surface
temperature signals from satellites— An update. Geophys. Res.
Lett., 27, 1667-1670.

2) HEPIEM - fR MR (2003) @ BREEAUBE . W RS M
%, 392pp.

3) KHHEEHE - ANEA - BT - KR A8 (2006)
100hPa Il B1T 27 ¥ 7 5L DREFE & WA E). 5
HHERFEMTRME, 55 (BARFHFAR), 23-28.

4) Graham, N. E. (1994) : Decadal-scale climate variability in the
tropical and North Pacific during the 1970s and 1980s: observa-
tions and model results. Climate Dyn., 10, 135-162.

5) Trenberth, K. E. and J. W. Hurrell (1994) : Decadal atmosphere-
ocean variations in the Pacific. Climate Dyn., 9, 303—-319.

6) KAMHEME - AINEA (2002) © HEREREZELIC 2 Db B
RS I U DAL —IR O AG BRI B U B LA R
DTHFE LR & BB & SUE ORI & OBERIZO W
T—. MEREREE, 7 (1), 117-127.

7) AJIHGR - KFIHEHE (2001) @ KL 0> & A7zl o 5
WERAR. WK AR, 34, 51-59.

8) KRAIHEHE (2005) : HERIRIEAL & PR EIRR 220k o AL AL
ZEBIENISE, 9, 2-10.

9) WIHUHE - RATH &M - BHFRREL (2005) © A (AU 5%
FIEDO TN, 2000 H R AR F S EFRKE TR
£.

10) HITHUHE - RRTHEHE - BRER (2006) @ i R ST O 5%
WIS BRI BAAT. 20064 H AR RS E R
KT,

11) KRFIHERE - BREF (2008) @ #EKRBEILICAE S R )E o
BERIIOWT, BHHERFEFEEE, 57 (BARRH),
31-37.

12) Sanders, F. and J. R. Gyakum (1980) : Synoptic-dynamic clima-
tology of the “bomb”. Mon. Wea. Rev., 108, 1589-1606.

13) /MEFOE (1994) @ BRADHF—ARKEPS HETF 5
7ol —. FALERUR Stk 226pp.

14) Roebber, P. J. (1984): Statistical Analysis and Updated Clima-
tology of Explosive Cyclones. Mon. Wea. Rev., 112, 1577-1589.

15) Hanson, H. P. and B. Long (1985): Climatology of Cyclogenesis

over the East China Sea. Mon. Wea. Rev., 113, 697-707.

Gyakum, J. R., J. R. Anderson, R. H. Grumm, E. L. Gruner

(1989) : North Pacific Cold-Season Surface Cyclone Activity:

1975-1983. Mon. Wea. Rev., 117, 1141-1155.

17) Chen, S.-J., Y.-H. Kuo, P.-Z. Zhang and Q.-F. Bai (1991): Sy-

16

N



18)

19)

20

21

22

23

24) = (1993)

)

)

)

N2

HAM I TR FEET B i S O HBUET & LS

noptic climatology of cyclogenesis over East Asia, 1958—1987.
Mon. Wea. Rev., 119, 1407-1418.

KA EHE - BEMPEET- (2004) © Jb2FERkI23B1) % Zonal index
DOFFRREFEIIOVT, BHMEBFERFARHE, 53(H
PRbR), 5765,

INEFDE (2005) C BREORI - HELAK (1) FE
K&, 52 (9), 691-696.

HOR - ZRERE (2005) ¢ SIS BT B AR O R
JEEB O, KRR, 52 (10), 760-763.

BERGTFHE (2003) @ A — > 7 EL TEWMICEET K
R L KZESSNE. RA, 50 (7), 508-515.

Yoshida, A. and Y. Asuma (2004): Structures and Environment
of Explosively Developing Extratropical Cyclones in the North-
western Pacific Region. Mon. Wea. Rev., 132, 1121-1142.
Takayabu, I (1991): “Coupling Development”: An Efficient
Mechanism for the Development of Extratropical Cyclones. Me-
tor. Soc. Japan, 69, 609-628.

SR IERSRED S v T v U R,
5, 120-124.

25)

26)

27)

28)

29)

30)
31)

i1 - AR S HE - ORI AR B (2007) © A IR U
DIFEFEEZ 51 2 SULHIHT. 20064 1 H A &

KA EHE (1994) © FEERORGIRE. A ERKFEH
W%, 219pp.

N R (1978) @ 42, HiEKEIZ B 13 5500mb H @ 3

Vv MRIRIZDOWT, KA, 25 (5), 51-58.

KA EHE - A EE (1990) @ ARFRAS I 0 iz I8 104F [ o

500mb HEEBHICBIT 5 Y = v MR OFHIZI. B

BRFHHFHE, 71, 1-8.

KAHLEHE - )N EAL (2002) © JbFERIC BV 5 WEG &

FERE DSRIE AT DT LA OV T, BHEE KFE5EH

&, 51 (AKFHR), 33-39.

TUEMT (2000)  KEADA L ER. F— %L 303pp.

TEW= (2005) 1 AUBENT OFEEE. A — A%, 244pp.
(20094F 9 A17H =31)



